This study evaluated the digestibility of leguminous protein labeled with 15 N, by using nitrogen balance and quantitation of fecal endogenous nitrogen (FEN), determined by isotopic dilution, in order to correct apparent values. Seeds of common beans, cowpea and common pea labeled with 1.000 atoms% of 15 N-excess were used as protein sources in diets for 60 male wistar rats, during a 6-day assay. The real digestibility values obtained with FEN were 77.6, 84.4, and 86.3% for common beans, cowpea and common pea, respectively. They were higher and statistically different (p<0.05) than true digestibility values, corrected by non-protein diet. FEN showed a direct, moderate and positive relation with weight of dry matter eaten, initial body weight, weight gain and weight of dry matter of feces, the latter showing the highest correlation, with a coefficient r=0.8930 at 1% level. Key Words leguminous, protein, digestibility, nitrogen-15, rat
The nutritional value of legumes and particularly beans, has been studied mainly concerning their quality as protein source, due to their lower costs compared to animal sources and high consumption, especially in developing countries (1) . The low digestibility of these proteins when raw, is due mainly to the presence of antinutritional factors, like proteases inhibitors and lectins. Thermal inactivation of these factors by cooking results in higher digestibility values than those obtained with raw leguminous proteins; however, the values are still lower when compared with animal proteins like casein (2) .
The influence of these seeds on rat fecal endogenous nitrogen excretion as on digestive secretions and epithelial desquamation, was investigated (2) (3) (4) and, in all cases, authors found increased secretion and excretion by animals fed cooked legumes, which could indirectly contribute to decreased protein digestibility values. By using 15 N isotopic labeling of bean protein, it was possible to identify the contribution of endogenous nitrogen to total fecal nitrogen excreted by animals fed these labeled seeds and to determine the digestibility values, which were called real (5) . In this study, the real protein digestibilities of cooked common bean (Phaseolus vulgaris, L.), cowpea (Vigna unguiculata, L.) and common pea (Pisum sativum, L.), labeled with 15 N were determined with the correlations between FEN and the animal weight, weight gain, dry matter eaten and dry weight of feces . ones. Nevertheless, the real digestibilities were significantly higher (p<0.05) than the true digestibilities for all experimental diets. Figure 1 shows the scatter diagram and the linear regression of the correlation between FEN and dry matter of feces, with a coefficient r=0.8930 at 1% level. For the other variables studied, the correlation coefficients were: r=0.7094 for dry matter eaten, r=0.8144 for body weight at the beginning of the experiment and r =0.8384, for weight gain.
DISCUSSION
In spite of differences between nitrogen absorption values, the rats fed leguminous diets showed similar excretion of FEN, with no statistical difference and the FEN was higher than those fed the non-protein diet. Thus, the determination of leguminous protein digestibility using the endogenous fecal nitrogen excreted by a group of animals fed non-protein diet, in order to correct the apparent values, underestimmated the results. These data are in accord with the reports of Oliveira and Sgarbieri (17) who worked with cooked bean diets and determined the endogenous excretion by rats labeled with intraperitoneal injection of [14C]glycine. These authors found a radioactivity content of 2.0 to 2.5-fold higher in feces of rats fed bean diets than those fed casein diet. The influence of leguminous diet on the stimulation of endogenous excretion was also referred to by Bender and Mohammadiha (3). These authors suggested that low digestibility values normally assigned to these legumes are not due to limited absorption of their protein. This observation was also made by Fairweather-Tait and co-workers (18) , who determined the influence of bean diets in the dry weight of feces, which showed values 2.5-fold higher than those obtained with a casein diet, and a increase of 2.9-fold in total fecal nitrogen. Although true digestibility values were higher than apparent ones, there was no significant difference among them. However, by correcting the digestibility with FEN determined by 15 N isotope technique, the obtained values were higher and statistically different from true protein digestibility of the legumes studied.
These facts confirm that endogenous excretion stimulated by cooked legume intake, results in false decreased digestibility values, when calculated by correction with fecal nitrogen excreted by rats fed non-protein diet.
In spite of the fact that the protein sources under study were from three different legumes, there are similarities between the FEN values and, for all three, the real digestibilities were higher than the true digestibilities, although different from each other. These facts show the adequacy of isotopic labeling technique with 15 N to evaluate protein digestibility.
Many investigators had already studied the variables involved in endogenous excretion in feces of animals and men. Blaxter and Wood (19) tried to correlate this excretion with total quantity of feces. Mitchell and Bert (20) studied the possible relation with dry matter eaten. Causeret and co-workers (21) found, in Wistar rats, positive correlations between FEN and body weight, diet intake and dry matter of feces, the latter expressed by a higher coefficient than the former. However , in all these studies, the determination of nitrogen of endogenous origin was based on the use of rats fed non-protein diet. In the present investigation, by using protein and non-protein diets, it was verified that FEN, determined by isotopic dilution of 15 N , showed correlations with the variables dry matter eaten, body weight, body weight gain and dry weight of feces. For all variables, it was possible to establish a positive correlation, with moderate coefficients and the highest value was for dry weight of feces. Therefore, the data reported by those authors op. cit. were confirmed since all variables had influenced the endogenous excretion of nitrogen by rats fed protein diets.
